The theoretical powder pattern of Cr-MIL-101 ( Figure S1 , black graph) agrees well with the measured powder pattern of Cr-MIL-101-NO 2 ( Figure S1 , green graph) and Cr-MIL-101-NH 2 (red graph). No further reflections were observed; therefore no other crystalline phase is present in the samples. Cr-MIL-101-NH 2 . In both cases the calculated surface area decreased with increasing dye concentration. This indicates that the highest switch density was achieved at the molar ratio of 1 : 2 (-NH 2 : dye). For calculated surface areas and micropore volumes see Table 1 in the main text. could not be located, which is not unusual for quaternary C-atoms. S7a ). Here all signals of H 2 -BDC_urea could be located and assigned to the molecule (numbering according to figure S7a):
Due to the limited solubility of H 2 -BDC_urea no 13 CNMR could be measured. HNMR spectrum of H 2 -BDC_urea was evaluated using the HMBC-spectrum (Fig. S7b ) and the COSY-spectrum (Fig. S7c) . In Figure S8a the 1 HNMR spectrum of (H 3 C) 2 -BDC_amide is shown in the region of 12 to 3.5 ppm. The signal at 11.5 ppm can be assigned to the amide proton and the prominent signal at 9 ppm could be assigned to the proton 3 (numbering according to figure S8a). An enlarged section (8.2 to 6.8 ppm) of the 1 HNMR spectrum of (H 3 C) 2 -BDC_amide is shown in Figure S8b . All protons of the desired molecule could be located in the 1 HNMR spectrum (numbering according to Figure S8a ). The signals of the methyl groups of the dimethylester are found at 3.92 ppm, the small signal at 3.90 ppm can be assigned to the methyl groups of the other isomer. The signal at 3.8 ppm are due to the methyl groups of the aminoterephthalatedimethylester (Fig. S8c) . (9) 1 HNMR spectra of (H 3 C) 2 -BDC_urea Figure S9a shows the 1 HNMR spectrum of (H 3 C) 2 -BDC_urea in the region of 10.5 to 6.5 ppm.
The signals of both urea protons are clearly visible at 10.4 and 10.2 ppm. All other protons of H 2 BDC_urea could also be located and are marked in red. The protons marked in green were assigned to the other isomer of (H 3 C) 2 -BDC_urea. Since most of the signals between 7.6 and 7.0 ppm overlap, only a few protons were found. The protons of (H 3 C) 2 -BDC-NH 2 could not be located, but since the protons of the methyl groups were found (Fig. S9b) , (H 3 C) 2 -BDC-NH 2 is present in the sample. Both dye molecules were dissolved in DMSO/CH 2 Cl 2 before a UV/Vis spectrum was recorded (Fig. S10a, S10b) . After an irradiation period of 5 min with UV light (λ = 365 nm), intensive changes are visible in the detected UV/Vis spectrum. The intensity of the ππ* transition (trans-isomer: 328 nm (1) and 332 nm (2), cis-isomer: 328 nm (1) and 287 nm (2) The dye molecule 1 was mixed with BaSO 4 and a UV/Vis spectrum was recorded (Fig. S11a) .
After that the sample was irradiated with UV light (λ = 365 nm) another UV/Vis spectrum was recorded (orange and purple graph, Fig. S11a) . No switching effects were observed, even after the sample was irradiated with visible light (λ = 455 nm, green and red graph, Fig.   S11a ). This experiment indicates that the pure dye 1 does not show any switching effects in the solid state. (Fig. S11b) . After that the sample was irradiated with UV light (λ = 365 nm), the purple and red graph (Fig. S11b) were obtained. No meaningful switching effects were observed, even after the sample was irradiated with visible light (λ = 455 nm, green graph, Fig. S11b ).
This experiment indicates that the pure dye 2 does not show any switching effects in the solid state. The results of all UV/Vis switching experiments of all Cr-MIL-101_amide samples are shown in Fig.   12a-d . The partial reversibility can be followed in the scheme on the right hand side of every graph.
The intensities of the π π* transition (at around 338 nm) were collected over the number of cycles. The results of all UV/Vis switching experiments of all Cr-MIL-101_urea samples are shown in Fig. 13a-d . The partial reversibility can be followed in the scheme on the right hand side of every graph. The intensities of the π π* transition (at around 368 nm) were collected over the number of cycles. Figure S14 shows the results of the UV/Vis switching experiment of H 2 -BDC_amide in DMSO.
After an irradiation period of 5 min with UV light, an intensive decrease of the maxima at 337 nm is visible (red graph). The maximum increases again after irradiation with visible light (green graph). This process is reversible over several cycles (Fig. S14, right) . These results proof the successful modification of Cr-MIL-101-NH 2 with 1. Figure S15 shows the results of the UV/Vis switching experiment of H2-BDC_urea in DMSO.
After an irradiation period of 5 min with UV light, an intensive decrease of the maxima at 371 nm is visible (red graph). The maximum increases again after irradiation with visible light (green graph). This process is reversible over several cycles (Fig. S15, right) . These results proof the successful modification of Cr-MIL-101-NH 2 with 2. Figure S16 shows the results of the thermal relaxation of Cr-MIL-101_amide. The intensity of the ππ* band decreased after an irradiation period of 15 min with UV light and the maximum of the nπ* transition band increased (Fig. S16, green graph) . After 16 h at room temperature (sample was left in the dark) no changes were observed in the UV/Vis spectrum of Cr-MIL-101_amide (Fig. S16,   red (17) Results of the thermal relaxation of Cr-MIL-101_urea Figure S17 shows the results of the thermal relaxation of Cr-MIL-101_urea. The intensity of the ππ* band decreased after an irradiation period of 15 min with UV light (Fig. S17 , green graph).
After 16 h at room temperature (sample was left in the dark) only small changes were observed in the UV/Vis spectrum of Cr-MIL-101_urea (Fig. S17, red graph) . 
